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was higher during the first 2-5 years after irradiation (ratio of observed
to expected deaths 6/2.50 = 2.40), in keeping with the known associations
between ankylosing spondylitis and ulcerative colitis and between ulcerative
colitis and colon cancer. In view of the confounding influence of these
associations, the excess deaths in this population have not been attributed
to radiation per se (e.g., NRC80, Sm82).

In laboratory rats, localized exposure of the colon to 45 Gy of col-
limated x rays has been observed to cause a high incidence (47%) of
adenocarcinomas, with smaller increases at higher and lower dose levels
(De78). Such neoplasms have also been induced in a large percentage
of rats (75%) by localized beta irradiation from yttrium administered in
the diet (Li47). Similarly, rats and dogs exposed to neutron beams or
subjected to irradiation of the bowel by dietary polonium-210 or cerium-
144 have been observed to develop benign and malignant tumors of the
colon (Le73). Although whole-body gamma or x-irradiation at doses in
the range of 5-10 Gy has been reported to cause only a small increase in
the incidence of such tumors (5%) in rats (Br53, Wa86) and mice (Up69),
a high incidence (27%) has been induced in mice (No59) by near-lethal
whole-body fast neutron irradiation.

Rectum

Carcinoma of the rectum has been observed to be increased in fre-
quency in humans (La86) and laboratory animals (Wa86) by intensive
localized irradiation.

In a large series of women (82,616) who were treated with radiation for
carcinoma of the uterine cervix, and who were estimated to have received
an average dose of more than 50 Gy to the rectum, no excess in the number
of rectal cancers was observed within the first decade after irradiation, but
a growing excess was observed at later intervals, with the relative risk after
30 years reaching 4.1 (p < 0.05) (Bo85). A similar excess, which also arose
in the second decade after treatment, was observed in a smaller series of
women treated with radiation for carcinoma of the uterine cervix (ratio of
observed to expected = 20/8.8) (K182). Suggestive evidence for an excess
of rectal cancers also has been reported in women treated with radiation
for benign pelvic disease (Br69) and in Japanese A-bomb survivors (Pr87a).
As yet, however, there is no evidence of such an excess in patients treated
with radiation for ankylosing spondylitis (Da87).

In ICR and CFi mice, the incidence of rectal carcinoma was observed
to be increased by intensive x-irradiation of the pelvis, rising from zero at
a dose of 20 Gy to 95% in ICR mice exposed to 60 Gy delivered in three
exposures and to 70% in CFi mice exposed to 40 Gy delivered in two expo-
sures (Hi77). In C57B1 mice, the induction of rectal carcinomas by intensive